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Previous studies of dairy cattle have indicated that heifers and cows in hot, cold
and moderate weather had different patterns of sexual activities. The purpose of this
study was to compare distribution of sexual activities within estrus of dairy cattle.
Three groups of lactating cows in hot, cold and moderate weather and a group of
heifers in cold weather were observed. Estrus for each individual was divided into 12
equal periods. Sexual activities for 3 and 6 hours before and after estrus were also observed. The numbers of mounts and distribution of total sexual activities was analyzed. Mounts received per animal per period for all four groups were significantly
different. Heifers had significantly more mounts than cows with 5.8 mounts per
animal per period. Cows in hot weather had significantly less mounts than other
groups with 1.2 mounts per animal per group. Cows in cold and moderate weather had
similar numbers of mounts with 2.9 and 2.4 mounts per animal per period, respectively. This was significantly fewer mounts than were received by heifers but a significantly higher number of mounts than received by cows in hot weather.
There was much individual variation; however, the distribution of mounts and activities per period did not significantly differ across groups. There were trends for
cows in hot weather to have rest periods within estrus where less mounting occurred.
Secondary sexual activities before and after standing estrus were less intense than
during estrus. Secondary sexual activities were greater in the three hours before and
after estrus compared to the three to six hours before and after estrus.

vii

INTRODUCTION

Reproductive inefficiency is one of the greatest problems faced by the modern
dairy farmer. Reproductive problems are economically among the most costly, resulting in fewer pounds of milk produced and marketed, a reduced calf crop, a larger
number of replacement heifers being required, an increased amount of semen used per
pregnancy and longer dry periods (3, 4, 9, 11).
The most economical way to improve reproductive efficiency is to improve estrus
detection, the most common reproductive problem (7. 8). Failure to detect estrus may
result from observing for limited periods of time or not observing often enough to
detect estrus in the breeding herd each day. It is also important for everyone involved
with the breeding program to be able to recognize the signs of estrus
The purpose of this study was to analyze estrual data of dairy heifers and cows
under different environmental conditions to establish the distribution of mounts or total
sexual activities throughout 12 equal periods of estrus. Secondary signs of estrus were
analyzed prior to or after estrus to determine how the intensity of these signs of estrus
compared to those in standing estrus.

REVIEW OF LITERATURE

2d111.111Q1Laf Eslru
Estrus is defined as a "pre-ovulatory state when mating and also mounting by other
fernales is permitted, standing behavior is exhibited, is reported as lasting for periods of
up to 21 hours; it ends about 10 hours before ovulation and recurs at intervals of about
21 days" (10).
Reproductive efficiency depends to a large degree on being able to recognize those
individuals displaying signs of estrus. As use of artificial insemination increases, failure
to detect those individuals in estrus becomes the primary managerial cause of infertility
(1, 8).
A trend toward increased herd size tends to decrease the dairyman's cow recall and
recognition. As herd size increases and the dairy industry becomes more mechanized,
husbandry chores sometimes are deleeated to those with less training. Expertise is
critical in accurate heat detection and is important for proper timing of insemination,
acceptable conception rates, and good overall reproductive performance.

Economic

Effects

Economic losses resulting from failure to detect those cows in estrus can be enormous.
A calving interval of 355 to 365 days is ideal for maximum economic return (19, 20). A
13 month calving interval reduces milk per cow by 72 kg,/year. This loss would increase
to 216 kg/year per cow if calving interval reached 15 months (17).
Delayed conception beyond 86 days and up to 116 days postpartum reduced milk and
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calf rctums over feed costs an average $.50 for each day beyond 86 days (33). The
amount of daily reduced returns per cow would gradually increase for each day beyond
116 days postpartum if conception has not occurred.
Estimates of infertility by Pelisscr in 1981 (23) found net losses of about $116 per
dairy cow in the United States (Table 1). This loss totals nearly $1.3 billion for the dairy
industry. Revenue from the sale of milk lost because of prolonged calving intervals accounted for 53 percent of this loss. Additional costs for herd replacements and losses of
calves not produced accounted for 37 percent of the loss. The remaining 10 percent was
divided between veterinary fees and extra breeding costs.

Table 1. Estimated costs of dairy cattle infertility per cow.

ITEM
Losses in milk production

AMOUNT
$ 62.11

Calf Losses

12.20

Replacement Costs

30.94

Veterinary Services and Medication

6.00

Additional Breeding Costs

5.00
TOTAL $ 116.25
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Signs of Estrus
Estrus detection relics to a large extent on the bordsperson. It is vital that this
individual know which traits indicate estrus. While standing to be mounted by another
cow is the most distinct behavioral sign, there are other secondary signs of estrus that are
frequently seen. These secondary signs can be classified as aggressive (butting), investigatory (sniffing, rubbing, licking, chin resting and orientation, disordered mounting,
mounting with standing, disoriented mounting) activities, plus the Flehman response and
following or circling with other cows (10).
A study of pre-ovulatory behavior found that the pattern of incidence of standing was
symmetrical for other behavioral components, showing a marked increase in frequency in
the pre-ovulatory period with most components peaking at nearly the same time as standing to be mounted (10). This increase begins 6 to 12 hours before standing and persists
after standing has declined. Two notable exceptions are mounting without standing and
butting. Exhibition of these components rose early and declined early. For all behaviors
except mounting, the initiating heifer was most likely to be in estrus. During mounting
the individual receiving the mount is in estrus, although the initiator could also be in or
approaching estrus.
Humik (15) found that the amount of agonistic interactions per cow during estrus approximately doubled when compared to 3 pre- and post-heat days prior to heat and
dropped during the second day of heat.
The most distinct behavioral sign of estrus is mounts between cows (3, 5, 7, 8, 11, 16,
24, 25). The length of this receptivity phase tends to vary among individuals from I to 18
hours in beef cattle (16) and from 2 to 24 hours in Holstein dairy cattle (9).
In large dairy herds standing estrus will average 6 to 10 hours (11). Pennington et al.
(24) found that 15 percent of observed cows and 58 percent of observed heifers were in
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standing estrus for longer than 16 hours.

Factors Affecting Estrus
Visual detection of estrus can be altered by many factors including age, breed, nutrition, and health of the individual animal as well as physical environment. Humik (15)
suggested that the distribution of essential behavioral activities is related to time of day
with the frequency of mounting being greatest during the night, especially from 12:00
midnight to 6:00 a.m. Periods of lowest sexual activity were from 12:00 noon to 6:00
p.m. Also, a marked diurnal pattern of mounting activity was observed during continuous
observation of 60 free-stall housed cows (9). However, there was no observed pattern for
onset of estrus and they suggested that the increased activity was attributed to minimal
amount of management activity at night, when cows in estrus had better opportunities to
express mounting activity.
A study of ninety-two free-stall housed cows during moderate weather conditions
found no evidence of increased activity at night (27). The most marked decrease in activity occurred at milking and feeding times, leading to the conclusion that management
practices play a greater role in shifting exhibition of estrus activity than previously believed.
Seasonal influence on reproduction include those nutritional and management factors
altered on a seasonal basis. Extremes in climate affect reproduction negatively. Conception rates are reduced under extremes of hot and cold weather (13). Cows in hot weather
display more interaction but less mounting activity than cows in cold weather (251. Hot
weather affects both the degree and length of standing heat, with cows in hot weather
standing longer and having longer intervals between mounts.
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Other factors such as nutrition also affect reproductive performance of the dairy herd.
Nocek et al. (21) found fewer confirmed pregnancies in cows on all hay diet compared to
diets of 50 percent hay - 50 percent corn silage and 100 percent corn silage which would
indicate that energy balance affects reproduction.
The number of individuals simultaneously in estrus increases the amount of activity
observed (14). Stands per heifer per hour increased as the number of heifers in estrus
increased. Nine heifers were observed for one hour every six hours with results showing
that the number of simultaneously sexually active heifers affected both mounting and
standing activity. Mounting activity was slightly depressed at night, suggesting activity is
less affected by time of day than by management and handling techniques.
Location and footing play important roles in estrus detection. Locations of mounting
occur in areas of best footing and least crowding (25). Lactating cows exhibited over 80
percent of activity in drylot and manger areas of free-stall housing (25). Mounting activity is 3 to 15 fold greater on dirt surfaces (34). A study of fifty Holstein heifers reported
over 70 percent of activity occurring in bedded areas which indicated a definite preference
for non-concrete surfaces to exhibit mounting activity (24).

Lstrus Detection

Aicl

There are numerous heat detection aids available. They include heat mount detectors,
tail head chalk, pedometers and gomer bulls. Measurement of increased activity at
time of estrus is at least twice

as

great as activity displayed during non-estrual periods

(17). A study of 23 lactating cows showed at least a 100 percent increase in activity at
the time of standing estrus in 22 out of 23 cows (27).
In a study of postpartum ovarian activity, 76 percent of all ovulations corresponded
with an increase in pedometer activity while only 35 percent of all ovulations were found
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by visual observation (27). Fifty-seven percent of first postpartum ovulations were associated with pedometer measurements, whereas only 10 percent were associated with behavioral signs of estrus. Pedometers were superior to observations as a method of detection
of estrus associated with second and third postpartum ovulations, 91 percent versus 37
percent and 92 percent versus 78 percent respectively (27).
Eighteen cows in free-stall housing recorded an increase in activity while in estrus at
least twice as great as average individual activity on non-estrus days (31). Accuracy of
twice daily heat checks and an increase in pedometer activity of two standard deviations
greatly exceeds other techniques (35). Efficiency of estrus detection with pedometers approached 85 percent or greater with 30 percent accuracy. However, pedometers required
replacement every 18.7 days.
Mount detectors are efficient in detecting estrus, but overall accuracy is poor (26).
Painting tailheads to show ruffling of hair is efficient (20). Wheit mount detectors are
combined with chalking tailheads, estrus detection efficiency is maintained and accuracy
is increased (26). Accuracy is greatest when visual detection is combined with mount
detectors and chalk (26).
Use of gomer bulls will depress cow-to-cow mounting and reduce the efficiency of
visual detection (18). However, Pennington et al. found that exposure to a gomer bull
enhanced reproductive performance during hot summer months (29). Estrus detection
rates were 63.1 percent for cows exposed to a gomer bull compared to 41.3 percent for the
control group. Conception rates were 68.9 percent for cows exposed to a gomer bull
compared to 28.2 percent for controls (29).
All of the available detection aids are most effective when used with frequent visual
observation.

METHODS AND MATERIALS

Animal
Three groups of lactating Holstein cows and one group of Holstein dairy heifers were
used. Groups of 73 cows in cold and hot weather were balanced according to stage of
reproduction. Cows in cold weather included 19 pregnant 2 to 7 months, 15 pregnant less
than 2 months and 39 non-pregnant cows. There were 92 cows in the group observed
during moderate weather

Fifty heifers 13 to 18 months old were used, of which 11 were

determined to be pregnant.
Lactating cows were in free-stall housing with access to a concrete drylot. A total
mixed ration was fed in bunks in the drylot once daily at 0800 to 1000 hours. Cows were
moved from the drylot to the holding pen for milking at approximately 0400 and 1500
hours. Milking ended at approximately 0600 and 1700 hours.
Cows in hot and cold weather conditions were selected during the luteal phase of the
estrus cycle to receive 35 mg of prostaglandin dinoprost tromethamine (Lutalyze) to
ensure a minimum number of animals in estrus. At 18 hours and 24 hours before observation began seven cows in cold weather and 5 cows in hot weather were injected with
prostaglandin. At 12 hours before observations began, 7 cows in cold weather and 6 cows
in hot weather were injected with prostaglandin. The 12 hour injection interval was an
attempt to minimize any effect on circadian profile of sexual activity due to time of injection. Five cows in cold weather and 8 cows in hot weather were in the follicular stage of
the estrus cycle as determined by rectal palpation and milk progesterone concentrations.
Reproductive status of non-pregnant cows, except for those bred less than 35 days, was
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determined by palpation of reproductive organs. In the moderate weather group, selected
non-pregnant cows in the midluteal phase of the estrus cycle were designated to receive
25 mg dinoprost tromethamine (Lutalyze) or .5 mg cloprosterol (Estrumate) to induce
estrus. Groups of six such cows were injected once with luteolytic products at either 12,
24, 36, or 48 hours before observation began. Fourteen untreated cows were in the follicular phase of the estrus cycle.
Reproductive organs of cows were palpated at the termination of each study to determine the number of cows ovulating during observation. Selected cows were palpated
again 5 to 7 days after termination of the study to determine if status was consistent with
earlier palpations.
Heifers were housed in an area combining both loose housing and free-stalls with a
concrete drylot. A total mixed ration was fed daily in bunks from 0600 to 12(X) hours.
Reproductive status was determined by rectal palpation for all heifers except those bred
less than 35 days. Eighteen heifers in the luteal stage of the estrus cycle were injected
with prostaglandin dinaprost triomethamine (Lutalyze) to ensure a minimal number of
heifers in estrus. Nine heifers were injected 24 hours before observations began while 9
heifers were injected 12 hours before observations began to minimize the effect of
prostaglandin on circadian profile of estrus.

Climatic Parameters
Climatic factors were monitored at the Purdue Agronomy Farm located 8 km from the
Purdue Dairy Center where cows were located. Average daily maximum temperature was
21.2 + 1.3 C for cows observed in moderate conditions, ranging from 17.8 to 24.4 C.
Average daily niininium temperature was 7.4 t .8 C. ranging from 5.0 to 11.7 C. Cold
weather cows were observed during an average daily maximum temperature of 5.3 +
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2.7 C, ranging from .6 to 12.7 C. Average daily minimum temperature -.6 + 1.4 C,
ranging from -3.9 to 2.2 C. Average daily maximum temperature was 30.7 + 7 C for
cows observed in hot weather, ranging from 28.2 to 32.2 C. Average daily minimum tern
perature was 19.7 + 1.3 C.
Observations
Cows and heifers were observed continuously from 12 hours after the lirst
prostaglandin injection until at least 6 hours after no cow was detected mounting. Cows
in moderate and hot weather conditions were observed for 120 hours each, cows and
heifers were observed for 108 hours.
Activities observed were adapted from Esslemont et al (10) with some modifications.

Types of Estrus Activity
1. Mounting (and pelvic thrusts) with standing - mounting of another animal from
behind, the bottom animal standing or staggering to keep her balance under the
weight; pelvic thrusts by the top heifer.
2. Mounting with standing - as above but with no pelvic thrusts by the top animal.
3. Disoriented mounting - mounting of another heifer head to head (the most frequent),
or head to side, irrespective of whether or not the bottom animal stands.
4. Attempted mounting without standing - mounting of another animal from behind, the
bottom animal not standing, but taking evasive action.
5. Orientation - lining up behind another animal as if to mount, hut not necessarily doing
so.
6. Chin-resting - resting of chin on back half of recipient.
7. Sniffing - sniffing the ano-genital region of another heifer.
8. Licking back - licking the back half of the recipient.
9. Rubbing - rubbing or caressing any pan of another animal, using the top or underside

Ii
10. Butting - butting (burning) another animal, using the head and striking any part of the
other animal.
11. Licking, front - licking the front half of the recipient.
12. Flehman - exhibiting the "flehman" posture (eversion of the nostrils with head held
high). Normally following sniffing.
13. Circling - mutual circling of two animals, characteristically with their heads down
and in head to tail position.
14. Following - one animal following another.

Locations
Locations available for cows included the dryiot and feed manger area of the drylot,
the alley in the free-stall barn, individual stalls in the free-stall barn, the lane from the
drylot, the holding pen and the milking parlor. Locations available for heifer activity
included the bedded part of a loose housing barn, the drylot and feed manger areas, the
alley of a free-stall barn and the stalls of a free-stall barn. In each observation, the location of the recipient cow determined the location of the activity.

Statistical Analysis
Data was analyzed using the general linear model procedures of Statistical Analysis
System (32). Estrus was divided into 12 equal time periods from the first mount to the
last mount. Also, the number of activities were studied in the periods 0 to 3 hours before
and after estrus (called 3 hours) and the periods 3 to 6 hours before and after estrus
(called 6 hours).
Frequencies of all activities for 12 periods from first mount to last mount plus 3 hours
and 6 hours before estrus and 3 hours and 6 hours after estrus were compared by Duncan's
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multiple range test (32).

RESULTS AND DISCUSSION
Frequency of All Activities
When all sexual activities observed were considered from 6 hours before estrus until 6
hours after estrus (Table 2), the group and period affected distribution of activities
(P<.01). Group by period interaction was not significant (P>.10).

Distnbutiod of all ac-

tivities for 12 periods from first mount to last mount, plus 3 hours and 6 hours before
estnis, and 3 hours and 6 hours after estrus were analyzed by Duncan's multiple range test
(Table 3).
The numbers for all activities per period during standing estrus also were significantly
different (P<.05) when cows in moderate weather were compared to cows in hot and cold
weather and heifers in cold weather. Cows in hot and cold weather and heifers in cold
weather were not significantly different (P>.10) from each other (Table 4).
Total sexual activities per animal for all four groups showed a marked increase as
standing estrus approached and decrease in activity after standing estrus (Table 3). Key
secondary signs of sexual activity during standing estrus were aggressive (butting) and investigatory (chin-resting,sniffing) behaviors. These activities were consistently high
among groups (Table 5).
Cows in moderate weather peaked in period 3 with 28.5 activities (Table 6). Activities
were lowest 3 to 6 hours after estrus, at 2.0. Activities were relatively constant throughout standing estrus.
Cows in hot weather peaked in activity in period 7, with a Irequency of 25.7. Activity was lowest 3 to 6 hours before the first mount. In general, it appeared that
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cows in hot weather were more active in early standing estrus, then tired duc to hot
weather and slowed their activities. Then, they came back strong in mid-estrus after
resting, tired again, and then finished the last period of standing estrus with a slight increase in activity.
Cows observed in hot weather had fewer mounts but had more sexual activity than
cows and heifers in cold weather. Key secondary activities that pointed to estrus were
chin-resting, sniffing, and butting.
Animals observed in cold weather peaked in period 9 with 19.2 activities. Activities
were lowest in period 16, 3 to 6 hours after cessation of estrus. at 0.9. Activity was
relatively consistent throughout standing estrus.
In the heifer group, activity peaked in period 4 at 19.5 activities. Throughout fte
periods of standing estrus, activity was strong.

Activity was lowest in period 16 at 0.9,

3 to 6 hours after standing estrus. Heifers did appear to have a greater decrease in activity
in those periods 0 to 3 hours after estrus than did cows (Table 6).
Frequency of Mounks Only
When frequency of mounts only was analyzed by the General Linear Models procedure
(Table 7), effect of frequency within groups was highly significant (P< .0001) Effects of
period and group X period interaction were not significant (P> .10).
When Duncan's multiple range test was applied to frequency of mounts (Table 5),
heifers had a significantly higher number of mounts per period than did cows in moderate,
hot and cold weather (P<.05). Cows observed in hot weather had a lower(P < .05) number of mounts received than did heifers and cows in moderate and cold weather (Table 8).
Cows in moderate weather and cows in cold weather were not different from each other.
When mounts of all groups were broken down into time periods, distribution of mounts
per period was not significantly affected (P>.10) by period or period X group interaction
(Tables 7 ez 8).
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General Discussion
The pattern of mounting and total sexual activities during estrus were somewhat
similar throughout standing estrus (Tables 6 & 9). It appeared that cows and heifers differed little in the distribution of mounts and total sexual activities throughout estrus,
indicating there would be no benefit from observing for signs of estrus in early or late
standing estrus.
One would speculate that heifers had more energy to utilize in expressing estrus compared to cows. This greater reserve of energy would allow heifers to sustain estrus for a
longer interval and at a higher intensity than cows. The cows would have had less energy
reserve as a result of depletion of energy due to demands of lactation.
This theory would also account for the decrease in mounts of cows in hot weather in
the early periods of standing estrus. In the high temperature of summer, cows would have
tried to minimize body heat rather than generating more heat. This rest period was noted
only in period 11 in moderate weather as cows tired toward the end of estrus (Table 9).
Cows in cold weather would have had little or no adverse effects from body heat generated from mounting, and thus showed no large fluctuations in mounting activity throughout standing estrus.
Mounting activity of cows was lower than that of heifers and distribution of total
sexual activities appeared to modulate more in cows than heifers. This decrease in total
sexual activity may have been the result of cows tiring slightly. The trend of total sexual activities for cows in moderate and hot weather appeared to follow trends of mounts
which was discussed previously. These trends would agree with the theory of available
energy and body heat affecting the animal.
Estrus can be shifted by environmental or management factors (9, 15, 27). Management
activities for heifers generally are not as extensive as for cows. On many farms heifers are
seen only once daily.
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Greater effort to observe dairy cattle for estrus more frequently should result in more
success in detection of estrus and the use of artificial insemination. This in turn should
increase the genetic progress made within the herd.

TABLE 2.

ANOVA for frequency of all activities, by group and time period, 0 - 3 and

3 -6 hours before and after mounting plus 12 periods from first to last mount.

Dependent variable: Frequency
SOURCE

DF

SUM OF SQUARES

MEAN SQUARES

Model

63

51790.31

822.07

Error

1056

371276.48

351.59

Corrected Total

1119

423066.80

F Value

2.34

PR > F

0.00001

R-Square

14.10

C.V.

132.98

Root MSE

18.75

SOURCE

DF

TYPE I SS

F VALUE

PR>F

Group

3

7419.97

7.03

0.0001

Period

15

28886 94

5.48

0.0001

Group X Period

45

15483.40

0.98

0.5135
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TABLE 3. Number of total sexual activities per animal per period for all four groups.
Period
3 - 6 hours before estrus

Activities I Anima!
3.5 AB

0 - 3 hours before estrus

13.0

B

1 (first mount)

16.2

D

2

18.5

D

3

18.5

D

4

18.5

D

5

17.2

D

6

17.4

D

7

16.6

D

8

17.1

D

9

18.0

D

10

19.3

D

11

13.2 CD

12 (last mount)

13.4 CD

0 - 3 hours after estrus

9.8 BC

3 - 6 hours after estrus

1.7

A, B, C, D Numbers with different superscripts differ( P < .05).

A
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Table 4. Total sexual activities per animal per period for all four groups.

GrOW2

Activities / Animal / Pcnod

Heifers in cold weather

11.9 A

Cows in cold weather

12.1 A

Cows in hot weather

13.8 A

Cows in moderate weather

17.8 B

A, B Numbers with different superscripts differ (P < .05).

et

2C

Table 5. Patterns of estrus activity involving cows and heifers with more than one mount

ACTIVITY

Mounting with
pelvic thrust

HEIFERS
IN COLD
WEATHER

COWS IN
COLD
WEATHER

COWS IN
HOT
WEATHER
g of total activity
-

COWS IN
MODERATE
WEATHER

3.7

5.0

2.1

3.1

26.3

10.7

3.1

7.1

Disoriented Mount

7.6

3.4

3.1

1.9

Attempted Mount

10.9

9.2

5.5

4.1

2.4

8.4

7.1

18.4

Chin Resting

13.8

12.8

15.0

10.1

Sniffing

5.5

10.7

12.9

18.8

Licking Back

3.0

6.9

9.0

3.1

Rubbing

5.7

2.6

5.6

5.6

Licking Front

3.8

2.9

10.2

1.9

10.5

14.4

14.3

14.1

1.0

1.4

1.1

.05

.4

1.7

1.4

2.1

5.4

10.0

9.6

9.8

Mounting

Orientation

Butting
Flehman Reponse
Circling
Following

Table 6. Number of total sexual activities per animal per period for all four groups.
Period

Heifers in

cold weather
1.1
(3 - 6 hrs before estrus)
5.7
(0 - 3 hrs before estrus)
13.3
1 (first mount)
12.6
2
15.7
3
19.5
4
17.6
5
14.8
6
14.7

Cows in
cold weather
6.2

Cows in

Cows in

hot weather
0.3

moderate weather
5.6

28.2

15.6

15.5

13.2

19.1

19.6

13.4

19.2

27.6

12.2

12.5

28.5

14.6

7.8

21.5

11.2

12.0

23.7

8.8

24.2

19.8

10.0

25.7

20.0

16.8

9.7

18.9

24.3

13.8

19.2

20.9

24.1

12.4

12.6

8.7

16.6

13.1

14.9

3.4

14.3

15.1

15.3

10.0

11.1

3.8

12.6

17.0

10.2

0.9

0.9

5.8

2.0

8
9

12 (last mount)
(0 - 3 hrs after estrus)
(3 - 6 hrs after estrus)

TABLE 7. ANOVA for frequency of mounts only, by group and time period, 12 periods
from first to last mount.
SOURCE

DF

Model

47

3345.37

Error

780

A1073.71

Corrected Total

827

23419.08

SUM OF SQUARES

F Value

71 1s

2.77

PR > F

0.0001

R- Square

0.14

Freq. Mean

3.40

C. V.

149.11

Root MSE
SOURCE

MEAN SQUARES

5.07
DF

TYPE 1 SS

F VALUE

P < F

Group

3

2469.05

31.98

0.0001

Period

11

246.79

0.87

0.5680

Group X Period

33

629.54

0.74

0.8553
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Table 8. Number of Mounts received per animal per period per group.

Group

Mounts / Animal / Period

Heifers in cold weather

5.8C

Cows in cold weather

2.9 B

Cows in hot weather

1.2 A

Cows in moderate weather

2.4 B

A, B, C Numbers with different superscripts differ (P < .05).
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Table 9. Number of mounts per animal per period per group for all four groups.

Heifers in
cold weather

Cows in
cold weather

Cows in
hot weather

Cows in
moderate
weather

1

2.8

2.3

2.7

3.0

2

3.5

2.8

2.0

3.1

3

5.5

2.5

1.1

3.3

4

7.7

3.3

.5

3.2

5

7.9

2.9

.7

2.1

6

7.0

2.2

1.2

3.0

7

6.5

3.6

1.4

2.5

6.3

2.8

1.1

3.1

5.5

4.0

1.2

2.4

5.2

2.3

.5

1.3

4.9

2.9

.4

.6

6.6

3.2

1.5

1.3

Period

,

,_

CONCLUSIONS
When distribution of all activities was analyzed by time and period, activities were
found to increase significantly in the six hours before onset of estrus. Activities remained
high across all 12 periods of standing estrus. Activity began to lessen in the period 0-3
hours after the cessation of standing estrus. Activities were significantly lower in those
time periods 3-6 hours before and after estrus than 0-3 hours before and after estrus.
Distribution of all activities for mature cows was not significantly affected under
differing weather conditions. However, number of mounts for cows under hot weather
conditions was less than number of mounts observed for cows under moderate and cold
weather conditions. This low number of mounts observed suggests that more frequent
observations should be made in hot weather and also that secondary signs of estrus should
be more closely observed to determine when to expand more time observing for standing
estrus.
Obviously, more frequent and longer periods of time spent watching for standing
estrus will result in more animals being detected in standing estrus. A real effort should
be made to watch at times other than when management activities, such as feeding or
milking, are being conducted
Observational patterns by the herdsman could be changed when observing heifers as
compared to cows. More activity displayed by heifers could be attributed to the absence
of energy demands from lactation experienced by mature cows. The highly significant
increase in activity displayed by heifers in estrus compared to cows would suggest that
time spent observing heifers could be lessened to enable more observation time to be
devoted to mature cows.
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APPENDIX

Table I. Time in standing estrus per group for all four groups

Group.
Heifers in cold weather

Time thrsi
23.9

Cows in eCd weather

9.3

Cows in hot weather

8.7

Cows in moderate weather

13.0

17
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